Background. Patients with epilepsy are at an increased risk of poor quality of life. Purpose. We aimed at assessing the quality of life and its determinants among epileptic patients at University of Gondar Referral Hospital (UoGRH), Ethiopia. Methods. Institution based cross-sectional study was conducted on epileptic patients on follow up at UoGRH from January 15 to April 15, 2017. Information including socio-demographic profile and diagnosis was extracted from medical records and patients. Quality Of Life In Epilepsy-10 (QOLIE-10) tool was used to measure the quality of life. Independent t-test and one-way analysis of variance were used to look for factors associated with quality of life. The level of statistical significance was declared at -value ≤ 0.05. Results. A total of 354 patients were included in the study and mean age was 29.1 ± 11.7 years. The mean QOLIE-10 score was 19.85. One hundred ninety-four (54.8%) of participants had a good quality of life. Being illiterate, unemployment, and presence of co-morbid medical condition were associated with poorer quality of life. Conclusion. Nearly half of the participants had a poor quality of life. Patients with comorbidity, illiteracy, and unemployment should be given special emphasis in order to improve their quality of life.
Introduction
The International League Against Epilepsy (ILAE) defines epilepsy as a disease of the brain defined by any of the following conditions: (i) At least two unprovoked (or reflex) seizures occurring > 24 h apart; (ii) one unprovoked (or reflex) seizure and a probability of further seizures similar to the general recurrence risk (at least 60%) after two unprovoked seizures, occurring over the next 10 years; or (iii) diagnosis of an epilepsy syndrome [1] .
Epilepsy affects people of any age, gender, ethnicity, and social background, irrespective of geographic location. It is the most common chronic serious neurologic disease [2] . About 10% of the whole world population living a normal life span can expect to have at least one epileptic seizure. At least 50 million will have recurrent seizures. This could be underestimated, as partial seizures are often not recognized as such in the developing world [3] . The point prevalence of active epilepsy was 6.38 per 1,000 persons while the lifetime prevalence was 7.60 per 1,000 persons [4] . In a large community-based epidemiological study, the prevalence of epilepsy in Ethiopia was reported as 5.2 per 1000 population. The incidence was 64 per 100,000 population [5] .
Growing recognition of the importance of the psychosocial effects of epilepsy has led to the need to quantify the quality of life in affected individuals. Patients with epilepsy are at increased risk of poor Quality of Life (QOL) [6, 7] . WHO defines quality of life as the perception that an individual has of his place in existence, in the context of culture and system securities in which they live, and in relation to their goals, expectations, standards, and concerns [8] . Different tools were used to standardize this concept and many studies evaluated the quality of life of epileptic patients using various types of questionnaires. QOLIE-10 questionnaire, which was used in this study, is a valid and reliable tool used to measure the QoL of patients with epilepsy which was validated by Cramer et al. [9] .
People with epilepsy face a condition that can affect their QoL in multiple domains. These include physical (increased risk of injury and death), psychological (increased risk of anxiety and depression), cognitive (both epilepsy and the medications used to treat it are associated with impaired cognition), and social and occupational (epilepsy is a stigmatizing condition, and also often carries limitations on driving and employment) [10] . Hence, assessment of QoL is important in the management of epilepsy to achieve the optimal goal of therapy.
The existing studies also revealed that individuals with epilepsy suffer from a number of social, psychological and physical poor outcomes. For example, a study conducted in Ethiopia revealed that 60% of the study participants faced different problems due to their illness such as stigma (24%), inability to find a partner (31%), educational problems (17%), and problems of employment (9%) [11] . The recently released Ethiopian mental health strategic plan emphasizes the special considerations to be given to these vulnerable patient groups [12] .
Though different studies have been conducted in different parts of the world including Africa, very few studies were undertaken on quality of life of epilepsy patients in Ethiopia. The evidence for the different socio-demographic characteristics like level of education, age, marital status, employment status and some clinical characteristics of epileptic patients as a factor for QoL is inconsistent [13] . The aim of this study was to determine the quality of life of epileptic patients who were taking anti-epileptic drugs and to identify factors associated with it. This study can help as an input for hospital managers' performance measurement and to improve treatment outcomes of epileptic patients. It can also be used as baseline information for researchers who need to conduct further study in the area.
Materials and Methods

Study Area and Period.
The study was conducted at University of Gondar Referral Hospital, North-West Ethiopia. It is one of the biggest tertiary level referral and teaching hospital in the region. It provides service for an estimated 7 million population. The hospital serves as a referral center for North Gondar administrative region and the residents around. It has 400 beds in five different inpatient departments and 14 wards. Patients with Neurologic disorders get service two days per week. The service is given by two neurologists. There are around 2200 epileptic patients on follow up. Data was collected from January 15 to April 15, 2017.
Study Design and Subjects.
We employed hospital-based prospective cross sectional study. Adult epileptic patients who were on follow up in UoGRH were included as a study subject. We excluded epileptic patients who were less than 18 years old, those who were on antiepileptic drugs (AEDs) for less than one year period, patients with incomplete information on their chart and involuntary and uncooperative patients.
Sample Size & Sampling
Methods. The sample size was calculated using single population proportion formula, where = 1.96, /2, = 54.2%, taken from a study done on similar setting [14] , and 5% for (margin of error). The total sample size calculated was 381. Since the source population were <10,000 the sample was recalculated using correction formula which gave the sample size of 324. After adding 10% contingency the final sample size became 356. We used systematic random sampling to recruit participants in each data collection day. The sampling fraction ( ) was calculated through dividing the number of study population available each day by the maximum possible number of patients' that could be interviewed the same day. Every th patient was then interviewed following physician's visit.
Data Collection
Instrument. Data was taken from patients' medical chart and patient interview using data extraction format; which was pretested in 18 patients (5% of calculated sample size) in Felegehiwot referral hospital. Little adjustment was made to clarify questions. QOLIE-10 questionnaire was used to assess quality of life of epileptic patients [9] . There were 10 questions about health and daily activities, one question about how much distress they feel about problems and worries related to epilepsy, and a review of what bothers them most. Two individuals who were fluent in both the English and Amharic languages translated the QOLIE-10 into Amharic version. The new Amharic version of QOLIE-10 was back-translated into English to ensure that the meaning and comprehension of the original version was retained. The Amharic version of the questionnaire was also checked for both the accuracy and meaning of the translated versions before finalized.
Data Collection Procedures.
Six BSc nurses who had basic knowledge of epilepsy treatment collected the data from January 15 to April 15, 2017. Patient demographics, diagnosis, co-morbid conditions and type of drug were collected on the patient charts by using well designed data extraction format. Information needed to measure patients' quality of life was collected through face to face interview using Amharic version of QOLIE-10 questionnaire. Data collectors were trained for 2 days on the documentation and techniques of data collection. Medical chart number was documented to avoid repetition of participants. The principal investigators reviewed all filled data abstraction formats daily.
2.6. Data Processing and Analysis. Data was entered into SPSS version 20.0 for analysis. We applied double entry to check whether the data was entered correctly or not. Descriptive statistics was used for demographic details and inferential statistical tests like the t-test for independent variables. Analysis of variance (ANOVA) was used to compare QOL scores among various socio-demographic factors and clinical characteristics. Level of statistical significance was declared at -value ≤ 0.05. Quality of life was considered as poor If QOLIE-10 Score for individual patient was less than the mean QOLIE-10 score for the study population.
The overall quality of life score represent the summation of all 10 item questions in the QOLIE-10 instrument. The questionnaire used has minimum score of 10 and maximum score of 50. Higher score indicate poor QoL and the lower the score the better QoL.
Ethical Consideration.
We obtained letter of ethical clearance from ethical review board of school of pharmacy and letter of cooperation from UoGRH hospital. Each participant was informed about the objective of the study, procedures of selection and assurance of confidentiality. Oral consent was taken from participants before data collection. Privacy and confidentiality were ensured during patient interview and One third of participants were students, 70.6% had below 66 USD household monthly incomes. The detailed description of socio-demographic characteristics of the study participants is shown in Table 1 .
Clinical Characteristics of the Study Subjects.
Most of the patients (63.8%) had at least one episode of seizure a year before. The mean age of onset of epilepsy was 22 ± 12.1 years, the mean duration of epilepsy was 7.8 ± 6.4 years. Most (82.2%) of participants were on a single AED ( Table 2 ).
Participants' Response to Quality of Life Assessment
Questions. Participants mean quality of life in epilepsy-10 (QOLIE-10) score was 19.86 ± 6.91, with a minimum and maximum score of 10 and 40 respectively. Equivalent mean quality of life result was 75.36%. One hundred ninety four review of patients chart. Name and address of the participants were not recorded in the data extraction formats.
Results
Socio-Demographic Characteristics of Study Subjects.
Out of the total 356 epileptic patients enrolled, 354 of them completed the interview and included in the analysis. The mean age of participants was 29.1 ± 11.7 years with a range of 18-88 years. More than half (61%) of respondents were male, quarter of the participants (25%) were married, 209(59%) were from urban area, 218(61.6%) of respondents were below primary school in educational background and most of the participants (89.7%) were orthodox Christian in religion.
compared to patients who thought that it was improved, deteriorated or had no change (Table 5 ).
Discussion
The mean QOLIE-10 score in this study was 19.86 (75.3%). This result is in line with the study in Bangalore, India, which reported a mean quality of life of 74.9% [15] . However this finding was higher than many other studies conducted in different part of the world [14, [16] [17] [18] [19] [20] . This difference may be explained by the presence of high percentage of two or more AEDs use in those studies in contrast to the finding in the current study. Different literatures suggested that patients receiving two or more AEDs had poor quality of life as compared to patients on monotherapy [14, [21] [22] [23] [24] . The higher rate of monotherapy (82.2%) reported in this study is in line with the result of previous studies done in Ethiopia. The study conducted on two hospitals in Northwest Ethiopia reported that 76.7% of epileptic patients were on monotherapy [25] . Another study in Bishoftu general hospital also reported monotherapy users to be 78.6% [26] and a study done by Birru et al. also found that 80.35% [27] of studied patients used single drug for treatment of their epilepsy. However Gurshaw et al. reported only 54.5% of studied epileptic patients in Jimma university hospital used monotherapy [28] .
In this study, various socio-demographic and clinical characteristics were checked for their possible influence on quality of life. Significantly poor QoL was seen among people who (54.8%) of participants had a good quality of life. Two hundred sixty one (73.7%) of participants had enough energy for most of their time, but 180(50.85%) of the patients feel down hearted or blue for at least some of their time. For more than half (54%) of patients, their epilepsy and or AEDs didnot terribly disturb their daily life (Table 3 ).
Factors Associated with Quality of Life.
One way ANOVA analysis of QOLIE-10 scales with socio demographics and clinical characteristics showed that educational status, occupation, income, frequency of seizure during last follow up, frequency of seizure during a year before, number of AEDs and patient's perception of current status of epilepsy have significant association with quality of life.Independent t-test also showed that presence of co-morbidity and methods of acquiring AEDs, were significantly associated with quality of life (Table 4) .
Note: independent t-test was done for variables with 2 categories and one way ANOVA was done for those variables with 3 or more categories.
After detecting the presence of association between some of the patients' characteristics and quality of life using one way ANOVA, then Post hock analysis was done to determine where the significant mean difference lies. Accordingly illiterates, unemployed individuals and patients with less than 22 USD monthly incomes had significantly poorer quality of life as compared to their counter parts. Patients who perceive their epilepsy status was controlled had better quality of life as had no formal education. This finding is supported by many other studies [16, [29] [30] [31] . The poor QoL observed in illiterate patients may be due to the lesser knowledge they may have about the diseases and its treatment; as well as they may not easily understand instructions given from health professionals and this may result in poor adherence to medication and poorer seizure control which may finally lead to poor quality of life. Marital status did not significantly influence QoL. Although this result is in agreement with the study done in India [15] , it Even though the use of validated tool, excellent response rate and sufficient sample size were the strengths of this study, it is not without limitation. The crosssectional nature of this study did not allow establishing casual relation between quality of life and the different factors associated with it. The participants were recruited from one medical center in Northwest Ethiopia. Therefore, the findings may not be generalizable to all PWE in Ethiopia. Although the concept of QOL is very broad and can be influenced by multiple variables, some other clinical and socio-demographic conditions were not addressed in the study (e.g., severity of seizures, anxiety disorders, sleep disorder, specific structural/metabolic cause of epilepsy, and family support, among others) which could affect QOL.
Conclusion
Nearly half of participants had poor quality of life. Presence of co-morbidity, usage of two or more AEDs, illiteracy, unemployment and monthly income of less than 22 USD were significantly associated with poor quality of life. Patients with such characteristics should be given special emphasis to improve their quality of life. Patients perception of their epilepsy status as controlled or improved, absence of seizure episode during the past 1 year period and lesser number of seizure episodes during the last follow up were significantly related with a better quality of life.
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is contrasting with the result of the studies conducted in Malaysia, Iran and China. [31] [32] [33] . Quality of life of unemployed patients is significantly lower than those of epileptic patients who have a job. This may be because job gives mental satisfaction. Those who are unemployed get bored and face more cognitive problems. This finding is similar to the study done by Singh and Pandey [31] and Ashjazadeh et al. [32] . Mean QOLIE-10 score of patients with household monthly income <22 USD was 21.4. The score is significantly higher (lower quality of life) than for patients who got 22 USD or more per month. Therefore, income significantly affected quality of life of epileptic patients. This is consistent with the result of the study done from the US Centers for Disease Control and Prevention Managing Epilepsy Well Network [34] .
Patients who have access to AEDs free of charge and those who purchase their drug out of pocket had mean QOLIE-10 score of 20.97 and 19.12 respectively. Independent t-test result showed there is significant difference in QOL score between these 2 groups. Accordingly to those who spent money to buy drug have better quality of life than who get freely. The possible explanation for this may be those who spent money to buy drugs may have better medication adherence than patients who got drugs freely.
Frequent seizure during last follow up and a year before leads to poorer quality of life score as compared to no seizure. Literatures support the finding of this study in which people with frequent seizures had significantly poorer health related QOL than those with infrequent or no seizures [15, 16, [34] [35] [36] . This finding emphasizes the importance of encouraging patients to observe symptoms of the onset of a seizure (aura, tingling, numbness, headaches, confusion, etc.), record them, and share the information with their health-care provider. Health education interventions involving medication intake, diet, regular sleep, exercise, and stress reduction can all aid in reducing seizure frequency so that patients will have better quality of life.
Patients who were taking two or more AEDs had lower quality of life as compared to patients who took single AED. Similar result was found in many other previous studies [14, 15, [21] [22] [23] [24] 37] . Patients who perceive that their current status of epilepsy was controlled had better quality of life than patients who perceive that their epilepsy was improving, had no change or had deteriorated. In addition patients who perceived their disease is improving had better quality of life than those who perceived nothing is changed. As patients perceive their epilepsy is controlled or improving, their worry about the illness and the fear of seizure recurrence will reduce and patient will have improved quality of life. Patients who had co morbid diseases had a worse quality of life than those who have only epilepsy. Similar association was reported by Tegegne et al. [26] .
Age, gender, place of residency, religion, age at diagnosis of epilepsy and duration on AEDs had no significant association with quality of life. Similar nonsignificant association of Patient's age, age at onset of epilepsy and duration of AEDs with quality of life was reported by Tegegne et al. [26] . Patients' gender did not significantly affect quality of life � = 0.371�. Similar result was reported by Singh and Pandey [31] .
